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TOUCH DISPLAY PANEL AND method includes forming a touch sensor on sides of the 
MANUFACTURING METHOD FOR active area and the raised area away from the substrate . The 

REDUCING INTERFERENCE WITH TOUCH touch sensor is electrically insulated from the active area and 
SIGNAL is in electrical contact with the raised area . A thickness of the 

5 active area matches a thickness of the raised area to ensure 
CROSS REFERENCE a uniform thickness of the touch display panel , and the 

raised area is electrically insulated from the active area , and 
This application is the 371 application of PCT Application a touch signal sensed by the touch sensor is transmitted via 

No. PCT / CN2019 / 089884 , filed Jun . 3 , 2019 which is based the raised area . 
upon and claims priority to Chinese Patent Application No. 10 In the touch display panel provided by arrangements of 
201810715254.X , filed on Jun . 29 , 2018 , the entire contents the present disclosure , the raised area is disposed in the 
of both of which are incorporated herein by reference . peripheral area of the active area , and the raised area is in 

electrical contact with the touch sensor but is electrically 
TECHNICAL FIELD insulated from the active area . In this way , the touch signal 

15 sensed by the touch sensor can be transmitted via the stacked 
The present disclosure relates to touch display technolo- structure of the raised area through the raised area , so that 

gies , and in particular , to a touch display panel and a method the touch signal is protected from being influenced by the 
for manufacturing the touch display panel . signals from the active area , thus ensuring the display and 

touch effects of the touch screen panel . 
BACKGROUND 

BRIEF DESCRIPTION OF THE DRAWINGS 
At present , with the continuous development of technolo 

gies , people hope that a display panel is thinner , lighter , The above and other features and advantages of the 
clearer and with a smaller frame . In order to meet these present disclosure will become more apparent from the 
demands , in - cell technology has been developed to achieve 25 detailed description of exemplary embodiments with refer 
a thinner and lighter display panel with a narrower frame . ring to the drawings . It is apparent that the drawings in the 
The in - cell technology refers to placing a touch screen panel following description show only some of the embodiments 
( TSP ) sensor inside a package glass . Compared with an of the present disclosure , and other drawings may be 
external TSP sensor , a signal line of the touch sensor obtained by those skilled in the art without departing from 
connected to the outside of the display panel is not neces- 30 the drawings described herein . In the drawing : 
sary , thus achieving an integrated structure and a narrower FIG . 1 shows a plan view of a touch display panel 
lower frame . Also , the overall panel can be thinner and according to an example arrangement of the present disclo 
lighter by double - sided thinning . 

Since an in - cell touch screen panel itself is very thin and FIG . 2 shows a cross - sectional view taken along line 1-1 
light , this requires that inner layers of the panel are designed 35 in FIG . 1 . 
to ensure display and touch effects of the touch screen panel . FIG . 3 shows a plan view of another touch display panel 

It should be noted that the information disclosed in the according to an example arrangement of the present disclo 
Background section above is only for enhancing the under 
standing of the background of the present disclosure , and FIG . 4 shows a schematic structural diagram of a touch 
thus may include information that does not constitute prior 40 display panel according to an example arrangement of the 
art known to those of ordinary skill in the art . present disclosure . 

FIG . 5 shows a detailed view of a raised area in a touch 
SUMMARY screen panel according to an example arrangement of the 

present disclosure . 
Arrangements of the present disclosure provide a touch 45 FIG . 6 shows a flow chart of a method for manufacturing 

display panel and a manufacturing method thereof . a touch display panel according to an example arrangement 
According to an aspect of the present disclosure , a touch of the present disclosure . 

display panel is provided . The touch display panel includes FIGS . 7 to 20 show blocks of a method for manufacturing 
an active area disposed on a substrate and including a light a touch screen panel shown in FIG . 4 . 
emitting device . The touch display panel includes a raised 50 FIG . 21 shows a schematic view of a corresponding mask 
area disposed on the substrate , located at a periphery of the and a corresponding process in a touch display panel manu 
active area . The touch display panel includes a stacked facturing procedure according to an arrangement of the 
structure . The touch display panel includes a touch sensor present disclosure . 
disposed on sides of the active area and the raised area away 
from the substrate . The touch sensor is electrically insulated 55 DETAILED DESCRIPTION 
from the active area and is in electrical contact with the 
raised area . A thickness of the active area matches a thick- Example arrangements will now be described more fully 
ness of the raised area to ensure a uniform thickness of the with reference to the accompanying drawings . However , the 
touch display panel , the raised area is electrically insulated arrangements can be implemented in a variety of forms and 
from the active area , and a touch signal sensed by the touch 60 should not be construed as being limited to the examples set 
sensor is transmitted via the raised area . forth herein ; rather , these arrangements are provided so that 

According to another aspect of the present disclosure , a this disclosure will be more complete so as to convey the 
method for manufacturing a touch display panel is further idea of the example arrangements to those skilled in this art . 
provided . The method includes forming an active area and a The described features , structures , or characteristics in one 
raised area on a substrate . The active area includes a light 65 or more arrangements may be combined in any suitable 
emitting device , the raised area is disposed in a peripheral manner . In the following description , numerous specific 
area of the active area and includes a stacked structure . The details are set forth to provide a thorough understanding of 

sure . 

sure . 
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the arrangements of the present disclosure . However , one on a flexible printed circuit . The stacked structure 121 is 
skilled in the art will appreciate that the technical solutions electrically connected to the COF 15 , and then transmits the 
of the present disclosure may be practiced without one or touch signal to the COF 15 which then transmits the touch 
more of the specific details , or other methods , components , signal to other circuits ( not shown ) for processing . 
materials , devices , blocks , etc. may be employed . In other 5 A circular touch display panel is shown in FIG . 1 , and the 
instances , well - known technical solutions are not shown or circular touch display panel can be used in some wearable 
described in detail to avoid obscuring aspects of the present devices . For example , for a watch that has both touch and 
disclosure . display functions , the touch display panel as shown in FIG . 

In addition , the drawings are merely schematic represen- 1 can be used . 
tations of the present disclosure and are not necessarily 10 Of course , the shape of the touch display panel provided 
drawn to scale . The same reference numerals in the drawings by the present disclosure is not limited to the circular shape 
denote the same or similar parts , and the repeated descrip- as shown in FIG . 1 , but any suitable shape may be adopted . 
tion thereof will be omitted . For example , it can be square or rectangular or other shapes . 
FIG . 1 shows a plan view of a touch display panel Regardless of the shape , the raised area is disposed at the 

according to an example arrangement of the present disclo- 15 periphery of the active area to enable the transmission of the 
sure . FIG . 2 shows a cross - sectional view taken along line I - I touch signal . 
in FIG . 1. Referring to FIGS . 1 and 2 , a touch display panel According to an example arrangement , the stacked struc 
1 includes an active area ( AA ) area 11 , a raised area 12 , and ture 121 may be disposed in an area of the raised area 12 
a touch sensor 14. The active area 11 is disposed on a where there are a relatively small number of wires , and is not 
substrate 13 , and includes a light emitting device 111. For 20 limited to the arrangement as shown in FIG . 1. For example , 
example , the active area is used to display characters , an arrangement as shown in FIG . 3 can also be employed . 
graphics , and the like . The raised area 12 is disposed on the According to an example arrangement , the stacked struc 
substrate 13 and located at a periphery of the active area 11 , ture may include a plurality of film layers ; at least a portion 
and includes a stacked structure 121. The touch sensor 14 is of the plurality of film layers and at least a portion of film 
disposed on sides of the active area 11 and the raised area 12 25 layers of the light emitting device are formed in a same 
away from the substrate , is electrically insulated from the patterning process . 
active area 11 and is in electrical contact with the raised area According to an example arrangement , the stacked struc 
12 ( for example , the raised area 12 may be in electrical ture may include : 
contact with a side of the stacked structure 121 away from a first polysilicon layer disposed on the substrate ; 
the substrate ) . The thickness of the active area 11 matches 30 a first insulating layer disposed on the first polysilicon 
the thickness of the raised area 12 ( for example , substan- layer ; 
tially the same ) to ensure that the thickness of the touch a first metal layer disposed on the first insulating layer ; 
display panel 1 is uniform , and the touch signal sensed by a second insulating layer disposed on the first metal layer ; 
the touch sensor 14 is transmitted via the stacked structure a second metal layer disposed on the second insulating 
121. In the plan view shown in FIG . 1 , since the touch sensor 35 layer ; 
14 is overlaid on the active area 11 and the raised area 12 , a first interlayer dielectric layer disposed on the second 
thus overlapping with the active area 11 and the raised area metal layer ; 
12. The touch sensor 14 is not shown in FIG . 1 . a third metal layer disposed on the first interlayer dielec 

Arrangements of the present disclosure provide a touch tric layer ; 
display panel having a novel structure in which the raised 40 a first intermediate flat layer disposed on the third metal 
area is disposed at the periphery of the active area , and the layer ; 
raised area is in electrical contact with the touch sensor but a top flat layer disposed on the first intermediate flat layer . 
is electrically insulated from the active area . As such , the The light emitting device can include : 
touch signal sensed by the touch sensor can be transmitted a second polysilicon layer disposed on the substrate ; 
via the stacked structure of the raised area through the raised 45 a third insulating layer disposed on the second polysilicon 
area , so that the touch signal is protected from being layer ; 
influenced by the signals from the active area , thus ensuring a fourth metal layer disposed on the third insulating layer ; 
the display and touch effects of the touch screen panel . a fourth insulating layer disposed on the fourth metal 

According to an example arrangement , the bottom side of layer ; 
the stacked structure along the stacking direction of the 50 a fifth metal layer disposed on the fourth insulating layer ; 
stacked structure may be grounded . That is , the stacked a second interlayer dielectric layer disposed on the fifth 
structure 121 has a shape similar to a bump . The side of the metal layer ; 
stacked structure 121 away from the substrate may be in a sixth metal layer disposed on the second interlayer 
contact with the touch sensor 14 to transmit a touch signal , dielectric layer , 
and the side of the stacked structure 121 away from the 55 a second intermediate flat layer disposed on the sixth 
touch sensor may be grounded to ensure that the touch signal metal layer ; 
is not influenced by the signals from the active area 11 ( for a light emitting structure disposed on the second inter 
example , a clock signal in the active area , etc. ) , thus improv- mediate flat layer . 
ing the processing precision of the touch signal . In view of The structure of the touch display panel and the manu 
that the stacked structure 121 is formed by stacking a 60 facturing process thereof in the present disclosure will be 
plurality of film layers , one or more film layers ( for example , described below by way of specific examples . In the fol 
metal film layers ) at the bottom of the stacked structure lowing examples , the insulating layers and the metal layers 
along the stacking direction may be grounded . in the stacked structure may be a gate insulating layer , a gate 

In addition , as shown in FIG . 1 , the stacked structure 121 line , a data line , a power line , or the like of the touch display 
may be connected to a chip on film ( COF ) 15 to transmit the 65 panel . For example , the first metal layer may be a first gate 
touch signal . The full name of COF15 is Chip on Film and line layer , the first insulating layer may be a first gate 
refers to a technology for forming an integrated circuit ( IC ) insulating layer , the second metal layer may be a second gate 
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line layer , and the second insulating layer may be a second In this example , at least a portion of the plurality of film 
gate insulating layer , and the third metal layer can be a first layers in the stacked structure 121 and at least a portion of 
data line layer . The insulating layers and the metal layers in the film layers of the light emitting device 111 are formed in 
the light emitting device may be a gate insulating layer , a a same patterning process . 
gate line , a data line , a power line , or the like of the touch 5 In the example shown in FIG . 4 , the first polysilicon layer 
display panel . For example , the third insulating layer may be 121a and the second polysilicon layer 111a are electrically 
a third gate insulating layer , the fourth metal layer may be insulated , but may be formed in the same patterning process . 
a third gate line layer , the fourth insulating layer may be a For example , the patterns of the first polysilicon layer 121a 
fourth gate insulating layer , the fifth metal layer may be a and the second polysilicon layer 111a may be formed in one 
fourth gate line layer , and the sixth metal layer may be a mask process , and then the first polysilicon layer 111a and 
second data line layer . the second polysilicon layer 121a electrically insulated from 
FIG . 4 shows a schematic structural diagram of a touch each other are formed by photolithography , exposure , and 

display panel according to an example arrangement of the the like . 
present disclosure . In the example shown in FIG . 4 , the light Similarly , the first gate line layer 121c and the third gate 
emitting device is , for example , an AMOLED ( Active- line layer 111c may be formed in the same patterning 
Matrix Organic Light Emitting Diode ) . process , and the second gate line layer 121e and the fourth 
The stacked structure 121 includes : a first polysilicon gate line layer 111e may be formed in the same patterning 

layer 121a disposed on the substrate ; a first gate insulating process , the first data line layer 121g and the second data line 
layer 121b disposed on the first polysilicon layer 121a ; a first 20 layer 111g may be formed in the same patterning process , 
gate line layer 121c disposed on the first gate insulating layer the first gate insulating layer 121b and the third gate insu 
121b ; a second gate insulating layer 121d disposed on the lating layer 111b may be formed in the same patterning 
first gate line 121c ; a second gate line 121e disposed on the process , the second gate insulating layer 121d and the fourth 
second gate insulating layer 121d ; a first interlayer dielectric gate insulating layer 111d may be formed in the same 
layer 121f disposed on the second gate line layer 12le ; a first 25 patterning process , and the first interlayer dielectric layer 
data line layer 121g disposed on the first interlayer dielectric 121f and the second interlayer dielectric layer 111f may be 
layer 121f ; a first intermediate flat layer 121h disposed on formed in the same patterning process . 
the first data line layer 121g ; and a top flat layer 121j In the example of FIG . 4 , the first intermediate flat layer 
disposed on the intermediate flat layer 121h . 121h and the second intermediate flat layer 111h are shown 

The light emitting device 111 includes : a second polysili 30 not to be integrally formed . Alternatively , the first interme 
con layer 11la disposed on the substrate ; a third gate diate flat layer 121h and the second intermediate flat layer 
insulating layer 111b disposed on the second polysilicon 111h may be integrally formed as other insulating layers . 

By forming the at least a portion of the plurality of film layer 111a ; a third gate line layer 111c disposed on the third layers of the stacked structure 121 and the at least a portion gate insulating layer 111b ; a fourth gate insulating layer 111d 35 of the film layers of the light emitting device 111 in the same disposed on the third gate line layer 111c ; a fourth gate line patterning process , it can ensure that the thickness of the layer 111e disposed on the fourth gate insulating layer 111d ; active area matches the thickness of the raised area , and the a second interlayer dielectric layer 111f disposed on the thickness of the panel is uniform , thus avoiding the forma 
fourth gate line layer 11le ; a second data line layer 111g tion of Newton's rings . 
disposed on the second interlayer dielectric layer 111f ; a 40 Moreover , the film layer of the raised area can be formed 
second intermediate flat layer 111h disposed on the second while the active area is being manufactured . The process can 
data line layer 111g ; and a light emitting structure 111j be simplified because it is not necessary to fabricate the film 
disposed on the second intermediate flat layer 111h . layers of the raised area by additional processes . 

In the structure shown in FIG . 4 , one or more metal film In addition , the thickness of the top flat layer of the raised 
layers at the bottom of the structure along the stacking 45 area is thicker than that of the other layers to play a role of 
direction may be grounded , for example , the first polysilicon support . If the film layers of the raised area are not formed 
layer 121a or the first gate line layer 121c may be grounded . while the film layers in the active area are manufactured , but 
As shown in FIG . 4 , the first polysilicon layer 121a and for example , a top flat layer having the same height as the 

the second polysilicon layer 111a are electrically insulated , height of the light emitting device is separately formed , the 
the first gate line layer 121c and the third gate line layer 111c 50 thickness of the top flat layer will be too thick to cause poor 
are electrically insulated , and the second gate line layer 121e uniformity . 
and the fourth gate line layer 111e are electrically insulated , In the arrangement shown in FIG . 4 , the light emitting 
and the first data line layer 121g and the second data line device may further include a top insulating layer 111k 
layer 111g are electrically insulated . disposed between the light emitting structure 111j and the 

The first gate insulating layer 121b and the third gate 55 touch sensor 14 . 
insulating layer 111b are integrally formed ( i.e. , the two gate The top insulating layer 111k may be made of an insu 
insulating layers are continuous without disconnection ) , the lating material to play a role of insulating and protecting the 
second gate insulating layer 121d and the fourth gate insu- light emitting structure . The material of the top insulating 
lating layer 111d are integrally formed , and the first inter- layer 111k may be selected from materials having a dielec 
layer dielectric layer 121f and the second interlayer dielec- 60 tric constant of 2 to 5 , preferably smaller than or equal to 3.9 . 
tric layer 111f are integrally formed . For example , the top insulating layer 111k may be made of 

In the above manner , the insulating layers ( for example , silicon dioxide . 
the gate insulating layer , the dielectric layer , and the like ) in The touch sensor 14 is formed of a metal material , and a 
the stacked structure and the light emitting structure are top cathode of the light emitting structure 111j is also formed 
integrally formed , so that the degree of electrical isolation 65 of a metal material . A capacitance can be formed between 
can be improved , thus ensuring that the signals in the active the touch sensor 14 , the top insulating layer 111k , and the top 
area do not interfere with the touch signal in the raised area . cathode of the light emitting structure 111j . In order to avoid 
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excessive capacitance , materials with a dielectric constant touch sensor is electrically insulated from the active area and 
smaller than or equal to 3.9 can be selected . is in electrical contact with the raised area . 
The stacked structure 121 may further include a top A thickness of the active area matches a thickness of the 

conductive layer 121k disposed between the top flat layer raised area to ensure that a thickness of the touch display 
121 ; and the touch sensor 14. The top conductive layer 121k 5 panel is uniform , and the raised area is electrically insulated 
can be formed of the same material as the anode of the light from the active area , and a touch signal sensed by the touch 
emitting structure 111j , and plays the role of transmitting the sensor is transmitted via the raised area . 
touch signal sensed on the touch sensor 14 to the COF . The A side of the stacked structure away from the touch sensor 
top conductive layer 121k can be in direct contact with the is grounded . The stacked structure may be connected to the 
touch sensor 14 to achieve direct electrical contact . Alter- 10 chip on film ( COF ) to transmit the touch signal . Forming an active area and a raised area on a substrate natively , if the difference between the material of the top includes forming the stacked structure of the raised areas conductive layer 121k and the material of the touch sensor while forming the light emitting device of the active area . At 14 is relatively large , for example , a difference in some least a portion of the plurality of film layers of the stacked physical properties may cause stress , then a buffer layer ( not 15 structure and at least a portion of the film layers of the light 
shown ) or the like may be added between the top conductive emitting device are formed in the same patterning process . 
layer 121k and the touch sensor 14 to eliminate defects such The manufacturing flow of the touch display panel shown 
as stress . in FIG . 4 will be described in detail below with reference to 

Referring to FIG . 4 , the touch screen panel may further FIGS . 7 to 20 . 
include a package area 16 ( the frit ) disposed at the periphery 20 First , a buffer insulating layer 17 is deposited on a 
of the raised area for packaging the touch display panel . transparent substrate 13 ( for example , a glass substrate ) , and 

The package area 16 may also have a stacked structure , then a polysilicon layer is formed , and a first polysilicon 
and the stacked structure may be formed by stacking the film layer 121a and a second polysilicon layer 111a are formed 
layers same as at least a portion of the plurality of film layers by exposure , as shown in FIG . 7 . 
of the effective display area . For example , the package area 25 Then , an insulating layer is formed on the substrate 13 , 
16 may include a fifth gate insulating layer 161 , a fifth gate and a first gate insulating layer 121b and a second gate 
line layer 162 , a sixth gate insulating layer 163 , a third insulating layer 111b are formed by a corresponding process , 
interlayer dielectric layer 164 , and a frit printed layer 165 . as shown in FIG . 8. At the same time , a fifth gate insulating 
The fifth gate insulating layer 161 , the fifth gate line layer layer 161 of the package area can also be formed . 
162 , the sixth gate insulating layer 163 , and the third 30 Then , the first gate line layer 121c and the third gate line 
interlayer dielectric layer 164 may be formed simultane- layer 111c are formed by etching , exposure , or the like , as 
ously with the formation of the metal layers and the insu- shown in FIG . 9. Other signal lines , such as a reset line or 
lating layers of the active area ( i.e. , the effective display the like , may also be formed in this block . In addition , a fifth 
area ) . gate line layer 162 of the package area may also be formed . 

The thickness of the package area 16 matches the thick- 35 Then , the second gate insulating layer 121d and the fourth 
ness of the active area and the thickness of the raised area to gate insulating layer 111d are formed by a corresponding 
ensure thickness uniformity of the panel . process , as shown in FIG . 10. At the same time , a sixth gate 
FIG . 5 shows a detailed view of a raised area in a touch insulating layer 163 of the package area can also be formed . 

screen panel according to an example arrangement of the Next , the second gate line layer 121e and the fourth gate 
present disclosure . As shown , the stacked structure of the 40 line layer 111e are formed by a process such as etching , 
raised area is formed into a stepped stacked structure . In the exposure , or the like , as shown in FIG . 11. The metal layer 
stacked structure , for two film layers adjacent to each other , formed in this block may form a capacitance with the metal 
the lower film layer protrudes outward by 2-20 ! um than the layer formed as in FIG . 9 . 
upper film layer . Referring to FIG . 5 , the stacked structure Next , an insulating material is formed on the substrate 13 , 
is formed in a stepped manner , and the lower film layer is 45 and a first interlayer dielectric layer 121f and a second 
more outward than the upper film layer with respect to the interlayer dielectric layer 111f are formed by a correspond 
main body portion of the stacked structure ( for example , in ing process , as shown in FIG . 12. A via may be disposed in 
a direction of the arrow shown in FIG . 5 ) . For example , the the first interlayer dielectric layer 121f and the second 
width of the upper film layer is smaller than the width of the interlayer dielectric layer 111f as a via layer . 
lower film layer by , for example , 2 to 20 um ( the width here 50 Next , a metal oxide material is formed ( for example , by 
may refer to , for example , the side length of the film layer a process such as deposition ) . A first data line layer 121g and 
seen in the plan view ) . As such , the top conductive layer a second data line layer 111g are formed by etching , expo 
121k can be formed along the stepped stack structure sure , or the like , as shown in FIG . 13. The first data line layer 
extending from the top flat layer to the first data line layer . 111g can be used to form a data line , a power line ( VDD ) , 
If the top flat layer needs to be connected to other film layers 55 etc. The second data line layer 111g may be connected to the 
or components , the top flat layer can be connected by a via third gate line layer 111c and the fourth gate line layer 111e 
provided on a certain insulating layer . through the via formed in the second interlayer dielectric 
FIG . 6 shows a flow chart of a method for manufacturing layer 111f . 

a touch display panel according to an example arrangement Next , an insulating material is formed on the substrate 13 , 
of the present disclosure . The method includes the following 60 and a first intermediate flat layer 121h and a second inter 
blocks : mediate flat layer 111h are formed by a corresponding 

In block 201 , an active area and a raised area are formed process , as shown in FIG . 14 , to protect the film layers and 
on the substrate . The active area includes a light emitting the circuits formed in the previous blocks . 
device , and the raised area is disposed at a peripheral of the Next , an insulating material is formed on the structure as 
active area and includes a stacked structure . 65 shown in FIG . 14 , and a top flat layer 121j is formed by a 

In block 202 , a touch sensor is formed on sides of the corresponding process , as shown in FIG . 15. The top flat 
active area and the raised area away from the substrate . The layer 121j functions as a protrusion , to make a metal layer 
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( such as the top conductive layer in FIG . 4 ) that is in contact It should be noted that although the light emitting device 
with the metal layer in the touch sensor 14 ( only the touch of the active area in some arrangements of the present 
sensor 14 is shown in FIG . 4 , and actually the touch sensor disclosure is an AMOLED , the active area may have other 
14 itself may also include multiple film layers ) is raised to types of light emitting devices in other arrangements , such 
ensure effective overlap or contact . The height of the raised 5 as an OLED , a liquid crystal display , or the like . 
portion ( i.e. , the top flat layer 121j ) highly matches the In arrangements of the present disclosure , a film layer 
height of the active area and the height of the package area . structure that realizes an in - cell structure different from 
Next , a metal material is deposited on the structure as other modes is proposed , and the requirements for important 

shown in FIG . 15 to form an anode 111j - 1 of the light manufacturing processes are clearly stated . It can effectively 
emitting structure 111j as shown in FIG . 16. It is also 10 ensure that the display effect of the active area is not 
possible to simultaneously form the top conductive layer affected , and the touch signal is effectively transmitted to 

circuits , and the proposed structure has process feasibility . 121k in the stacked structure in this block . FIG . 21 shows a schematic view of a corresponding mask Next , the insulating pattern 111j - 2 is formed to determine and a corresponding process 2100 in a touch display panel the area where the organic light emitting material is evapo- 15 manufacturing process according to an arrangement of the rated , and the insulating pattern 111j - 2 also plays the role of present disclosure . As shown , an active area is formed 
flattening , as shown in FIG . 17. The insulating pattern 111j - 2 through the mask # 1 ( 2101 ) . The first gate line layer is 
serves as a pixel defining layer . formed through the mask # 2 ( 2102 ) . The second gate line 
Next , an insulating protrusion ( for example , a photo layer is formed through the mask # 3 ( 2103 ) . The via in the 

spacer ) 111j - 3 is formed and plays the role of support to 20 insulating layer is formed for achieving contact through the 
define a gap between the touch sensor and the light emitting mask # 4 ( 2104 ) . The first data line layer is formed through 
structure ( the gap may be filled with nitrogen ) , as shown in the mask # 5 ( 2105 ) . The first intermediate flat layer is 
FIG . 18 . formed through the mask # 6 ( 2106 ) . Atop flat layer is 

Then , the organic light - emitting material 111j - 4 is formed formed through mask # 7 ( 2107 ) . The anode ( i.e. , the top 
( for example , evaporated ) in a defined area of the light- 25 conductive layer ) is formed through the mask # 8 ( 2108 ) . The 
emitting layer as shown in FIG . 19 . insulating pattern 111j - 2 is formed through the mask # 9 

Thereafter , a metal material is formed on the substrate to ( 2109 ) . A photo spacer ( PS ) is formed through the mask # 10 
form a cathode 111j - 5 of the light - emitting structure 111j , as ( 2110 ) . Thereafter , the luminescent material is evaporated 
shown in FIG . 20 . ( 2111 ) , a passivation layer ( PVX ) is formed , a touch sensor 
The touch sensor has an insulating protective layer , and 30 ( TSP ) is assembled ( 2112 ) , and the package ( such as , glass 

then the package glass including the touch sensor is placed frit sealing ) is performed ( 2113 ) to complete the manufac 
on the panel , so that the metal layer in the touch sensor turing processes of the display panel . Each of the above 
overlaps or contacts with the top conductive layer 121k of mask patterning processes can also be combined with dehy 
the raised area . Then the touch screen panel as shown in FIG . drogenation ( 2114 ) , excimer laser annealing ( ELA ) ( 2115 ) , 
4 is formed . The conductive layer in the touch sensor and the 35 activation , plasma deposition ( 2116 ) , P + deposition ( 2117 ) , 
top conductive layer can be made of the same material ( for hydrogenation ( 2118 ) , and the like . 
example , metal or ITO ) . Other arrangements of the present disclosure will be 

In addition , the frit printed layer 165 of the package area apparent to those skilled in the art , after they consider the 
may be formed after the evaporation or module process and specification and practice the disclosure disclosed herein . 
before the formation of the touch screen panel . 40 The present application is intended to cover any variations , 

In order to ensure that the capacitance formed is small , the uses , or adaptations of the present disclosure , which are in 
height of the insulating pattern 111j - 2 may be 8000-15000 accordance with the general principles of the present dis 
angstroms , the height of the insulating protrusion 111j - 3 closure and include common general knowledge or conven 
may be 6000-15000 angstroms , and the height of the frit tional technical means in the art that are not disclosed in the 
printed layer 165 of the package area 16 can be 3 um - 5 um . 45 present disclosure . The specification and arrangements are 
It is to be noted that the height herein refers to the dimension illustrative , and the real scope and spirit of the present 
along the Y - axis in the cross - sectional view as shown in FIG . disclosure is defined by the appended claims . 
4. In the height ranges of the above film layers , the metal 
layer of the touch sensor is in close contact with the metal What is claimed is : 
layer on the top flat layer to ensure signal connectivity . 1. A touch display panel , comprising : 

In the touch screen panel , the flatness of the top flat layer an active area disposed on a substrate and comprising a 
may be within 3 % of the thickness of the top flat layer , the light emitting device : 
height of the top flat layer may be 6000-20000 angstroms , a raised area disposed on the substrate , located at a 
and the area of the top flat layer may be 400 square microns . periphery of the active area , and comprising a stacked 

In the raised area , the width of the top flat layer is 2-20 um 55 structure ; and 
smaller than the width of the intermediate flat layer , the a touch sensor disposed on sides of the active area and the 
width of the intermediate flat layer is 2-20 um smaller than raised area away from the substrate , wherein the touch 
the width of the second data line layer , the width of the sensor is electrically insulated from the active area and 
second data line layer is 2-20 um smaller than the second is in electrical contact with the raised area ; 
interlayer insulating layer , the width of the second interlayer 60 wherein a thickness of the active area matches a thickness 
insulating layer is 2-20 um smaller than the width of the of the raised area to ensure a uniform thickness of the 
fourth gate line layer , and the width of the fourth gate line touch display panel , the raised area is electrically 
layer is 2-20 um smaller than the width of the fourth gate insulated from the active area , and a touch signal 
insulating layer . The " width ” herein may refer to the side sensed by the touch sensor is transmitted via the raised 
length of the pattern of each film layer . For example , if the 65 area ; 
pattern of a certain film layer is a square , the width may refer wherein the stacked structure comprises a plurality of film 
to the side length of the square . layers ; and 
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at least a portion of the plurality of film layers and at least 9. The touch display panel of claim 8 , wherein the top 
a portion of film layers of the light emitting device are insulating layer has a dielectric constant smaller than or 
formed in a same patterning process ; equal to 3.9 . 

wherein the stacked structure comprises : 10. The touch display panel of claim 7 , wherein the a first polysilicon layer disposed on the substrate ; 5 stacked structure further comprises a top conductive layer a first insulating layer disposed on the first polysilicon disposed between the top flat layer and the touch sensor . layer ; 11. The touch display panel of claim 1 , wherein the top a first metal layer disposed on the first insulating layer ; flat layer has a height of 6000 to 20,000 angstroms . a second insulating layer disposed on the first metal layer ; 
a second metal layer disposed on the second insulating 10 flat layer has an area greater than 400 12. The touch display panel of claim 1 , wherein the top 

square microns . 
13. The touch screen panel of claim 1 , wherein the stacked a first interlayer dielectric layer disposed on the second 

metal layer ; structure is formed in a stepped stacked structure . 
a third metal layer disposed on the first interlayer dielec 14. The touch display panel of claim 13 , wherein in the 

tric layer ; stacked structure , for two film layers adjacent to each other , 
a first intermediate flat layer disposed on the third metal a lower film layer in the two film layers protrudes outward 

layer ; and by 2-20 um more than an upper film layer in the two film 
a top flat layer disposed on the first intermediate flat layer . layers . 
2. The touch display panel of claim 1 , wherein a side of 15. The touch display panel of claim 1 , further compris 

the stacked structure away from the touch sensor is 20 ing : 
grounded . a package area disposed at a periphery of the raised area 

3. The touch display panel of claim 2 , wherein the side of for encapsulating the touch display panel . 
the stacked structure away from the touch sensor along a 16. A method for manufacturing a touch display panel , 
stacking direction of the stacked structure is grounded . comprising : 

4. The touch display panel of claim 1 , wherein the stacked 25 forming an active area and a raised area on a substrate , 
structure is connected to a chip on film ( COF ) to transmit the wherein the active area comprises a light emitting 
touch signal . device , and the raised area is disposed in a peripheral 

5. The touch display panel of claim 1 , wherein the light area of the active area and comprises a stacked struc emitting device comprises : a plurality of metal layers , a 
plurality of insulating layers , and a light emitting structure ; 30 forming a touch sensor on sides of the active area and the and raised area away from the substrate , wherein the touch the plurality of film layers of the stacked structure com sensor is electrically insulated from the active area and prise a top flat layer and a plurality of metal layers and is in electrical contact with the raised area ; a plurality of insulating layers which are disposed wherein a thickness of the active area matches a thickness alternately ; 

of the raised area to ensure a uniform thickness of the the plurality of metal layers in the light emitting device 
are electrically insulated from the plurality of metal touch display panel , the raised area is electrically 

insulated from the active area , and a touch signal layers in the stacked structure ; and sensed by the touch sensor is transmitted via the raised the plurality of insulating layers in the light emitting 
device are integrally formed with corresponding ones 40 area ; 

wherein the stacked structure comprises a plurality of film in the plurality of insulating layers in the stacked layers ; and structure . 
6. The touch display panel of claim 5 , wherein flatness of at least a portion of the plurality of film layers and at least 

the top flat layer is within 3 % of a thickness of the top flat a portion of film layers of the light emitting device are 
formed in a same patterning process ; layer . wherein the stacked structure comprises : 7. The touch display panel of claim 1 , wherein the light 

emitting device comprises : a first polysilicon layer disposed on the substrate ; 
a second polysilicon layer disposed on the substrate ; a first insulating layer disposed on the first polysilicon 
a third insulating layer disposed on the second polysilicon layer ; 

layer ; a first metal layer disposed on the first insulating layer ; 
a fourth metal layer disposed on the third insulating layer ; a second insulating layer disposed on the first metal layer ; 
a fourth insulating layer disposed on the fourth metal a second metal layer disposed on the second insulating 

layer ; 
a fifth metal layer disposed on the fourth insulating layer ; a first interlayer dielectric layer disposed on the second 

metal layer , a second interlayer dielectric layer disposed on the fifth 55 
metal layer ; a third metal layer disposed on the first interlayer dielec 

tric layer ; a sixth metal layer disposed on the second interlayer 
dielectric layer ; a first intermediate flat layer disposed on the third metal 

a second intermediate flat layer disposed on the sixth layer ; and 
metal layer ; and a top flat layer disposed on the first intermediate flat layer . 

17. The method of claim 16 , wherein a side of the stacked a light emitting structure disposed on the second inter 
mediate flat layer . structure away from the touch sensor is grounded . 

8. The touch display panel of claim 7 , wherein the light 18. The method of claim 16 , further comprising : connect 
emitting device further comprises : ing the stacked structure to a chip on film ( COF ) to transmit 

the touch signal . a top insulating layer disposed between the light emitting 65 
structure and the touch sensor . 
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